Controlled release from fibers of polyelectrolyte complexes.
Controlled release systems for delicate compounds, such as proteins, often suffer the drawbacks of decreased bioactivity and low encapsulation efficiency. This study introduces the concept of producing drug-loaded fibers from interfacial polyelectrolyte complexation. Chitosan-alginate fibers were produced by pulling from the interface between two polyelectrolyte solutions at room temperature. Depending on the component properties, the release time of encapsulated components from these fibers can range from hours to weeks. Dexamethasone was completely released within 2 h, whereas charged compounds such as BSA, PDGF-bb, and avidin showed sustained release for 3 weeks. The fibers were able to release PDGF-bb in a steady fashion for over 3 weeks without an initial burst. Furthermore, the bioactivity of PDGF-bb was retained over this period. Release kinetics could be controlled by the inclusion of heparin, which contains specific binding sites for various growth factors. By varying the alginate/heparin ratios in the anionic polyelectrolyte solution, the release of PDGF-bb could be significantly altered. In this study, interfacial polyelectrolyte complexation has been demonstrated to be a promising technique for producing drug-loaded fibers with high encapsulation efficiency, sustained release kinetics, and capacity to retain the bioactivity of the encapsulants.